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DETAILED ACTION 

1. Claims 1-to-11, 15, 25-26 & 28-37 are pending in the application. 

2. Claims 12-14, 16-24 and 27 have been canceled. 

Response to Arguments 

3. Applicant's arguments with respect to claims 1 -to-1 1,15, 25-26 & 28-37 have 
been considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1, 7, 10, 28 & 32-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jung-yeol Oh et al. ("The bandwidth efficiency increasing 
method of multi-carrier CDMA and its performance evaluation in comparison with 
DS-CDMA with rake receiver", Vehicular Technology Conference, May 16-20, 

1 999, Pg. 561 -565) in view of Dent (5,351 ,01 6). 

Regarding to Claim 1, 10, 28 & 32-34, Oh discloses a method for signal 
transmission based on the Multi-Carrier CDMA (MC-CDMA), which is further based 
on a combination of Direct-Sequence (DS-CDMA) and orthogonal frequency division 
multiplexing (OFDM) (Introduction, Pg. 561, lines 1-6). Oh further discloses that the 
technique to transmit data on multiple parallel streams that are modulated on 
different subcarriers which are orthogonally spaced to each other (Introduction, Pg. 
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561 , lines 7-1 0). Furthermore, Oh disclose that the overlapping plurality of spread- 
spectrum signals have carrier frequencies that are an integral multiple of the data 
symbol rate (The concept of MC-CDMA, Pg. 562, lines 5-8 & Fig. 4, Equ. 10). Oh 
also discloses a scheme that transmits only the half of symbol during one symbol 
duration and the subcarrier spacing is an integral sub-multiple of the data symbol 
rate (Fig. 8(b), Pg. 564), Oh further discloses this sub-multiple to be one-half the 
data symbol rate (Fig. 5, Pg. 563). Oh discloses a multi-carrier CDMA system 
employing a combination of CDMA and OFDM (Introduction, Pg. 561, lines 1-10) 
wherein a multiple users could transmit the same one of the said plurality of DS- 
CDMA signals but with orthogonal PN-sequence as in a CDMA system, so as to 
retransmit on of plurality of DS-CDMA signals but a different PN sequence (Fig. 6 & 
Equ. 9, Pg. 563). Oh further discloses the carrier frequencies an integral multiple of 
14 a bit rate and orthogonally spaced relative to an integral multiple of Vi bit rate 
(Page 563, Fig. 5 & Page 563, left-column & Eq. 10). However, Oh does not 
specifically disclose the chip rate is an integer multiple of the bit rate and is greater 
than or equal to two. 

Dent discloses a method and apparatus for transmitting data in a digital cellular 
transmission system including a CDMA system (Column 1, lines 5-15). Dent further 
discloses the CDMA system to include a DS-CDMA system wherein each 
informational data stream or channel is allocated a unique spreading code which is 
of a much higher rate than the informational data stream (Column 2, lines 4-25 & 
Fig. 4). Dent further discloses the chip rate is an integer multiple of the bit rate and 
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is greater than or equal to two (Column 14, lines 38-50 & Column 15, lines 55-68 & 
Column 16, lines 1-10). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention that Dent teaches the chip rate is an integer 
multiple of the bit rate and is greater than or equal to two and this can be 
implemented in the system as described in Oh so as to provide an increased 
processing gain to reduce the chance of decoding the noise signals and to suppress 
the other spread spectrum signals on the same communications channel. 

Regarding to Claim 7, Oh in view of Dent discloses a method for signal 
transmission based on the Multi-Carrier CDMA (MC-CDMA), which is further based 
on a 'combination of Direct-Sequence (DS-CDMA) and orthogonal frequency division 
multiplexing (OFDM) wherein the chip rate is an integer multiple of the bit rate and is 
greater than or equal to two as described above. Oh further discloses that the data 
bits are converted from a serial-to-parallel format before synchronously allocating 
each of the plurality of users to one of a plurality of orthogonal channels (The 
concept of MC-CDMA, Pg. 561 , lines 1 0-1 1 & Fig. 1 , Fig. 3, Fig. 6). 
6. Claims 2, 3, 6, 29 & 36 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Jung-yeol Oh et al. ("The bandwidth efficiency increasing 
method of multi-carrier CDMA and its performance evaluation in comparison with 
DS-CDMA with rake receiver", Vehicular Technology Conference, May 16-20, 
1999, Pg. 561-565) in view of Dent (5,351,016) in further view of Li Enjia et al. 
("The study of FH/MCFD/SSMA/DPSK wireless communications system", 
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International Conference on Communications Technology, ICCT'98, Oct. 22-24, 
1998, Pg. S1 8-06-1 - S1 8-06-5). 

Regarding to Claims 2, 3, 6, 29 & 36, Oh in view of Dent discloses a method for 
signal transmission based on the Multi-Carrier CDMA (MC-CDMA), which is further 
based on a combination of Direct-Sequence (DS-CDMA) and orthogonal frequency 
division multiplexing (OFDM) wherein the chip rate is an integer multiple of the bit 
rate and is greater than or equal to two as described above. However, Oh in view of 
Dent does not specify the encoding of data bits of the said plurality of direct- 
sequence spread-spectrum signals. 

Enjia discloses a scheme of frequency-hopping/multiple-carrier frequency- 
diversity spread-spectrum multiple-access (FH/MCFD/SSMA/DPSK) wireless 
communication system (Abstract, lines 1-3). Enjia further discloses differentially 
encoding the data bits before frequency hopping or PN-spreading the data (Fig. 1(a), 
Page S1 8-06-3 & Equ. 1, Page S1 8-06-4). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of the invention that by implementing the 
differential encoder as described in Enjia into the MC-CDMA system as described in 
Oh in view of Dent the data bits would be further protected from channel interference 
thus providing a more reliable communications link. 

7. Claims 4 & 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jung-yeol Oh et al. ("The bandwidth efficiency increasing method of multi-carrier 
CDMA and its performance evaluation in comparison with DS-CDMA with rake 
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receiver", Vehicular Technology Conference, May 16-20, 1999, Pg. 561-565) in 
view of Dent (5,351 ,016) in further view of Haines (5,469,469). 
Regarding to Claims 4 & 9, Oh in view of Dent discloses a method for signal 
transmission based on the Multi-Carrier CDMA (MC-CDMA), which is further based 
on a combination of Direct-Sequence (DS-CDMA) and orthogonal frequency division 
multiplexing (OFDM) wherein the chip rate is an integer multiple of the bit rate and is 
greater than or equal to two as described above. However, Oh in view of Dent does 
not specify the frequency-hopping modulation is performed in a continuous-phase 
manner, the overlapping of the signal transmission to include establishing a bit-clock 
synchronization and the method further comprising multiplying an incoming signal by 
an estimate of the desired signal and integrating over an integral multiple of the bit 
period. 

Haines discloses a CDMA (spread-spectrum) modulator and demodulator using 
plurality of frequencies and chipping code (Abstract, lines 1-14). Haines further 
discloses selecting a chipping sequence from among a plurality of orthogonal 
sequences, and further comprising a phase shift key dimension on orthogonal 
subcarriers (Abstract, lines 1-14 & Column 2, lines 62-67). Furthermore, Haines 
discloses that any linear modulation techniques such as continuous phase 
modulation can be used in the DS-CDMA in combination with other techniques 
(Column 3, lines 17-25). Haines also discloses the overlapping to include 
establishing a bit-clock synchronization (Fig. 4, element "bit rate clock" & Fig. 8) and 
the method further comprising multiplying the incoming signal by an estimate of the 
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desired signal and integrating the product (Fig. 5A, C & Fig. 6 & Column 1 , lines 64- 
67 & Column 2, lines 50-67 & Column 3, lines 16-25 & Column 5, lines 5-19). 
Therefore, it would have been obvious for one of ordinary skill in the art at the time 
of the invention that Haines teaches implementing a frequency-hopping modulation 
is continuous-phase manner and this can be implemented in the system as 
described by Oh in view of Dent so as to greatly simplify the synchronization and 
receiving of the transmitted MC-CDMA signal in the receiver, thus reducing the 
complexity of the receiver and the synchronization of the bit clock can be used to 
synchronize the PN sequence with the data. 

8. Claims 5, 30, 31, 35 & 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jung-yeol Oh et al. ("The bandwidth efficiency increasing 
method of multi-carrier CDMA and its performance evaluation in comparison with 
DS-CDMA with rake receiver", Vehicular Technology Conference, May 16-20, 
1999, Pg. 561-565) in view of Dent (5,351,016) in further view of Azad et al. 
("Multirate Spread Spectrum Direct Sequence CDMA techniques", IEE 
Colloquium on Spread Spectrum Technique, 15 April, 1994, Pg. 4/1-4/5). 
Regarding to Claims 5, 30, 31 , 35 & 37, Oh in view of Dent discloses a method 
for signal transmission based on the Multi-Carrier CDMA (MC-CDMA), which is 
further based on a combination of Direct-Sequence (DS-CDMA) and orthogonal 
frequency division multiplexing (OFDM) wherein the chip rate is an integer multiple 
of the bit rate and is greater than or equal to two as described above. However Oh 
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in view of Dent does not specify the system comprising time hopping encoding the 
plurality of DS-CDMA signals. 

Azad discloses a multiple access schemes in regards to DS-CDMA wireless 
system to support a high quality of service and data rates depending on the desired 
applications (Introduction, Pg. 4/1, lines 1-24). Azad further discloses a 
(TDM/CDMA) wherein a frame is divided into several time slots and then the signals, 
which have been spread, are transmitted during these time slots, thus time-hopping 
encoding said plurality of DS-spread spectrum signals (TDM/CDMA, Pg. 4/2, lines 1- 
1 1 ). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention that to encode the DS-spread spectrum signals of the system 
disclosed in Oh in view of Dent by the scheme as (taught) described in Azad would 
expand the channel capacity of the system. Furthermore by combining the OFDM 
(FH) as disclosed in Oh and the time-hopping as disclosed in Azad would further 
increase the channel capacity and minimize the interference per channel. 
9. Claims 8, 15, 25 & 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jung-yeol Oh et al. ("The bandwidth efficiency increasing method of multi- 
carrier CDMA and its performance evaluation in comparison with DS-CDMA with 
rake receiver", Vehicular Technology Conference, May 16-20, 1999, Pg. 561- 
565) in view of Dent (5,351,016) in further view of Yun (6,243,397). 
Regarding to Claim 8, Oh in view of Dent discloses a method for signal 
transmission based on the Multi-Carrier CDMA (MC-CDMA), which is further based 
on a combination of Direct-Sequence (DS-CDMA) and orthogonal frequency division 
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multiplexing (OFDM) wherein the chip rate is an integer multiple of the bit rate and is 
greater than or equal to two as described above. However, Oh in view of Dent does 
not specify encoding a frequency shift in a subset of bits that compose a code word. 

Yun discloses a parallel combinatory code division multiple access (PC-CDMA) 
system that transmits data by applying a predetermined PN code corresponding to a 
plurality of data bits in a multi-carrier (MC-) CDMA wireless system (Abstract, lines 
1 -5). Yun discloses a system comprising a plurality of mappers for converting a 
plurality of data bits into PN codes corresponding to the data values to spread the 
transmitting data further corresponding to frequency signals to transmit the CDMA 
signals (Column 2, lines 53-67 & Fig. 3(a) & Column 4, lines 25-63). Therefore, it 
would be obvious to one of ordinary skill in the art at the time of the invention that it 
is possible to group the bits from the serial-to-parallel as described in Yun, into the 
system as described in Oh in view of Dent, and encode the frequency shift in a 
subset of bits that compose a PN code word thus satisfying the limitation of the 
claim. 

Regarding to Claims 15, 25 & 26, Oh in view of Dent discloses a method for 
signal transmission based on the Multi-Carrier CDMA (MC-CDMA), which is further 
based on a combination of Direct-Sequence (DS-CDMA) and orthogonal frequency 
division multiplexing (OFDM) wherein the chip rate is an integer multiple of the bit 
rate and is greater than or equal to two as described above. However Oh in view of 
Dent does not disclose a computer program and a computer-readable medium for 
implementing the steps for overlapping a plurality of DS-CDMA signals using carrier 
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frequencies that are orthogonally spaced relative to the integral multiple of a bit rate 
when the said program is run. 

Yun discloses a parallel combinatory code division multiple access (PC-CDMA) 
system that transmits data by applying a predetermined PN code corresponding to a 
plurality of data bits in a multi-carrier (MC-) CDMA wireless system (Abstract, lines 
1-5). Yun also discloses the system to comprise a digital signal processor (DSP) 
and a storing medium for storing the PN-code data and for generating a plurality of 
frequency signals for frequency modulation orthogonal relative to an integral data 
symbol through an algorithm (Column 3, lines 1-11 & Column 5, lines 17-33). 
Therefore, it would be obvious to one of ordinary skill in the art at the time of the 
invention was made to implement the algorithm for overlapping a plurality of DS- 
CDMA signals using carrier frequencies that are orthogonally spaced relative to the 
integral multiple of a bit rate as described in Oh in view of Dent on a DSP and store 
the algorithm in the storing means as described in Yun so as to have the system run 
independently, continuously and on on-demand basis for all the signals to be 
transmitted within the communication system. 

10. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jung- 
yeol Oh et al. ("The bandwidth efficiency increasing method of multi-carrier 
CDMA and its performance evaluation in comparison with DS-CDMA with rake 
receiver", Vehicular Technology Conference, May 16-20, 1999, Pg. 561-565) in 
view of Dent (5,351,016) in further view of Natali (5,623,487). 
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Regarding to Claim 1 1 , Oh in view of Dent discloses a method for signal 
transmission based on the Multi-Carrier CDMA (MC-CDMA), which is further based 
on a combination of Direct-Sequence (DS-CDMA) and orthogonal frequency division 
multiplexing (OFDM) wherein the chip rate is an integer multiple of the bit rate and is 
greater than or equal to two as described above. However, Oh in view of Dent does 
not specify implementing an error-correction code on the DS-CDMA signal. 

Natali discloses a orthogonal code, multi-carrier CDMA wireless system providing 
at least one base station and a plurality of subscriber terminals, employing 
orthogonal code and additional carriers with orthogonal frequency spacing for 
additional capacity producing a doubly orthogonal code and FDMA communication 
system (Column 2, lines 30-42). Natali further discloses employing forward error 
correction (FEC) and interleaving in the doubly orthogonal FDMA communication 
depending on the application (Column 3, lines 4-10). Therefore it would have been 
obvious to one of ordinary skill in the art at the time of the invention that 
implementing the forward error correction as described in Natali in the MC-CDMA 
system as described in Oh in view of Dent would maintain the integrity of the data 
transmitted in undesirable channel conditions by providing a more reliable 
communication link between the base station and the subscriber terminals. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure, it is recommended to the applicant to amend all the claims 
so as to be patentable over the cited prior art of record. A detailed list of 
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pertinent references is included with this Office Action (See Attached "Notice of 
References Cited" (PTO-892)). 
12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sudhanshu C. Pathak whose telephone number 
is (57P-272-3038. The examiner can normally be reached on M-F: 9am-6pm. 
« If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Stephen Chin can be reached on (571)-272-3056 

• The fax phone number for the organization where this application or 
proceeding is assigned is 571-273-8300. 

• Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status 
information for published applications may be obtained from either Private 
PAIR or Public PAIR. Status information for unpublished applications is 
available through Private PAIR only. .For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

Sudhanshu C. Pathak 

September 1 6 th , 2005 ^ 
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